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^/m^^mnm^^. ^I'^m&m^^lrmaai Langmuir-Blodgett J^), ^ 
^^mmmm, ^U^m^ southern ^^mm Northern i\Jm^^Bfm^^^M 

^m^m^mm^i'm^iAm^mm 42 ±tfy^'fwmmmo ^mmm:iMm 
n^ta. m^^w 14 mm^ 12 ^mi^7tmmmn^^^> m 5 ^aiw 

2-iofi/pfiti%ia. 1000-8000 A ^MitTM 

±mmm^wm 18. mmrmmmm&i^^m is m^^m^i^'fm 
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^m^n-M^^ 18 ^^^)^ML^i^m:m^m looo-c), ^£g>t i6 
mmm^^-mm^ 2000-4000 a ^-WLimmmm. f^^m)^ le ^mm, 
-m^^m 20 ^sMu-M^^ 18, 

miia, loum ^^m^^mn 22 ^m^^mm)^ le m^ia koh 

(30%w/w)^i*M^o 22 #J.ig!!d^6ti^tfiill 

iSS>T- 16 fitlT^fflo 5000 A tlfynmitm 24 iJilR^SE^M/hi^ 22 W 

MJ.3iji»J#%M/h^22Eg|5fl<I-M-^^?i*l^. 

<i^?L 22 ^m%mL^n\^:km^m^> ^^m)^ le Niso4(2oo-4oog/i) 

^iim^atllt^JiLT^MiiJ 400-600°C jjpB 30 !^^:S%M*t: 22 

WiSIIP?^^-^^^ iMm 6<J^#i=^Mo 

/h:^ 22 tfitjM^S: 26 Pri^gcTffifi<I^Sil^O^#iiil*.||J^^: (1) 20-40X 
TjSJt^ Fe/FeClj ?§?g(tl:$ 200:500g/l)«t»: (2) 30-60»C FeNi/NiS04 
(200:400ga) «f; (3) 30-60«C Ti9E ^dCX^mWi (10-60gA) :&S>t- 16 

±,m0m^ 26 6<li^^iJ, ^^-J^^E: 26 6«J^®tk^-Ji-m?i^^M 20 6tl^® 

HiSfo mm^^^^^p^^mmmi^m'^nmmz 26. *?!i$n, ^^^^ 

(81%)-f^(19%)g^^'^^, ^^mWi^^^^-kyn^^: N,SO4»6HA200g/l), 
FeS04»7H20(8g/l), NiClj«6HjO(5g/l), H3B03(25g/l)^ Saccarin (3g/l). ^^-5 mA/cm^ 
W%M^S^#TRr^ll~0.3Min/inin W^SEiiJg, ^^W^^^I^^W^I^Rr 
^)kT^^^^X1lk^^3\ {^ta, Romankiw and O' Sullivan, "Plating 
techniques" in Handbook of Microlithogr^hy, Micromaching and Microfabrication, 
Volume 2: Micromaching and Microfabrication, Editor: Rai-Choudhuiy P., SPIE 
Optical Engineering Press, Bellingham, Washington, USA, 1997). 

mmi'^nn 26 b, -mMB.i^% 5000A w si3N4^^M 28 ^ 200.300X 
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26 zmm^^^-mwm is mMmm-m^m 30. &w^mmj-^^m 
z^mnmmm^mmmm^ffyWi^m^Ttmmo ^wm 30 ^mm^mz^ 26 ^ 

f^-^mm^^ 4000A w sijN^^^ji 32 ^ 3oo«c T^um^^^ 
m 30 t^mmo f^is, m^'fmmmf^-m^m is ^m=.^mm 30 j|t^6<i^ 

m^m^Ttmmmw^mm, is * 30 '^^m^jt 
mn^^m^^Ttn^imji^i&n^^^mt^^^mm is 30 m^miai:i 
mu tarn 6 m^, ^jtmnm^26mm^Mm.i8mzo^i^^m^:^\^^n 

-n±^^~^mz^, ^mm. :^m^^^mm. is •z^m^m'P^Ttmn^m. 
^mm 32 ±^*jf^-Ms!c^M~^#%iiitra, is m 30 ^iiji 
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^M^m^ 26 mmmmm^m, mmiam 7 ^m^m^^M 34 ^mji^^-t 
^^m^ 26 jtM^^mmnumi§Lmmiiw^mm. is ^m^m 

m-mw^MM 36 ^um^mmm 20 ±, 'Spr!^ii3i±i^^f^%iiit 
30 ^m^m^mMmM^:^mpmo ^m^zm. mmm 20 t^t^mm- 

^M^^a 35 liJl^iai^lliiil 34 m 36 ^ii. 35 ^lEt^^W^Tt^ 

-mmmm^^mm 34 6<jMifp^B-M^i[^s#%®3t 36 fifj^^^s^s^js. m 
-mmmm^m 36 ±i^#sm-m^^m 20, mnm±^:^mmmE,m^ 

i^^-^mti^m "m" m 34 ^-^^±fi<i " Ji 38 ^tJftr^^ii 
51 36 'si\ix^mmmuw^m. ^M.%^%w^mzn^mu 40 mmm^, 
m^^^'^wm^^m, '^m^mw^m^^^ i&^^y-^^m^mm, ±- 

\ck^mmmm.immu^%^\ikB. mn'm^jmr^-m^^ 22, #ffl*mw:ar 
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Mjt^mj^^ 37 m 39 mm^m^^m 43 45 zm. 37 nriuiiii 
s^f#^ 30 ±mm^i^^ c^mm^m) m:imu 39 -ejim^ti^n 

18 ±Miin%^^inijiimiJ. ^Ri^m^m^mm, ^7t 41 

ttiiil (BP%^M%ti43^tB^a%«|^7c41i!li(fe45. ^F^ofl^fflS 10 (B) 

4'^^6<])5i^H^t^iKS 10 (c) ^^^&^±mm.itm^^wmnm'^^mo 

41 psmi^^m 10 (A) ^ (c) m^^^m:^mmmtam lo 
(B) mmm:^mmmo ^m=mmm^±mm^mmmmim:^mi 
^. mRm^^^mmM^^m-nm±. ^m^m^^, 43 45 rt 

mm, m^mm 20. 28 $1 32 mn^^m^±i^mm^, i^s, -s^na 
'^u^mm> mm. mm> uta^. 1%^^. -t^^piwji^s ii> ii> 
ifc. m. ^^i^m-^imn^mo mmmmmm^^mm^n^^i^^ 

^u%mmn^)^m^%^B. imm 32 ^mm^^mvc^-^mmj.^^ 
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Southern ^ifii^^fti Northern ^i&^^^mmniia^mmn.m> 

^m^7tj^±mmmmmmm\mm^^^^mm 42 ±^m^itiiLm, bp 

m:^i^^^, mm^mtfi^m:^\Pi mmmmn^) ^m^ytmmu^^ 
^n^m^o Slit, ^m^-^m%m^7t^m^}$,mm^mmi^^m^9i, 

^1^}^ 10 mmnm-^mwm 46 liim^f^m^^mm^^^ ^mr 
Emm, mm\ixmfWiwmmm. m 12 ^m^mw^^^m^^)^^-^'^ 
m.w^ 46 ^\ik^mmm.%mmm. 34#p^pib#p 48 %mwmmM 
n^iiit. mmjmMmPtmiwm. 46 fi<j]K^fpa^^±-:^;Ei^ii>H- 50 (ife 
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m 13 m 21 ^ttijmm^^^m. i^mm^ m^^^m±m^)^'^u^w^it 

a. ^m-^-^u^mm^&i'^^mwn^>^ lo, $na 4^^^, 

b. ^i^yrmmm^^mm 42. ^m^mmm^mm^i'ffym^ito 

iia±m^, j^m^^mm 42 numuMmmm 32 6<j^®it^fm^6<itt;^i£ 

c. Mmm^i'mnm^w^mmm^m^m^mmm 42 ±, 

d. mjtmm^^^m is ^ so 4'fi<j*m^ffiifi<jm*fis^7c±7^4m:^. 

mm^'?4Ammi±-^'^mmmm'^ 54 ^mmii.m^ 56 mmo j^w, 

Sfc. iigfiSi^iSm 56 mR^Jk^i^'f- 100 100 m^t^RT. tifl'^m} 

fflmWW^Tl^fiJit, -tfeoTj^^ita Dynal Seradyn ^W^'^^^m^o RT^KIi^ 

54 mm^^. mmm^^it^s.mmio -^mmmm^ 54 mm 
m^mi^ 56 RTi^iijt^^fr^gi. 54m^mtmm 52 

56 ^^w-^mmzmm^i^^^j^mo 

mm (44) — RT^sii^giw (54) —±mm (52) — n^irsa (58) — 
mm^wm (56) 
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'^mwwmn 6o ^•m^)^ lo ^^^mmnm.i$.m^^ m is), mw^ 
60 ^m^=^m^mz^m^-^n%m^)^^^±. m i6). ±® 

17), :S>t-±#-->h^%«^7n±^^^'^EW1^fiE;^Tf:S0.1Uinilj5imn 



e. 62 w^feifi mta, mn^m64) m^wm^se^mmo 

mmm^ 54 mm±mmi&mn 56, j^w^^m^tmittmrn^w^mm^T^m 
m-^^^mmmo mia. mmm:i^iaiT^i^ mm-. 

f. ^mm^mmnmi^ se tfymw^i" 62 mm^mmk 46 ^, nm^m\ 

g. ^nm^Ttmm^, mm 19 mm 20 m^»i^mm^^^^mmmm^ 
m^m^Ttnmm^m^Tt^i^^mmm^^mmmm^mo 19 25 
^#-7c4'W 13 ^^Tu^mmmm 20 '^wmmr^ 12 ^^7tmkm> ^w, ^ 

^I'mm^m^m^it^mmmtfy, ^n, ie#^^ 62 mmm^^ 44 z 
m^ssi.m^i^'^ms.mj (®2i), 

^tf 62 wit^ffi&JiBS^iric (s 18), z^mw^'f^^^i^'^^m^TGify 
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w^^^^iam 19 mm 20 B^^^^n^m^mm^^7ttfymmmj^±m^:fj 
62 ^^m^i^-^m^^^j&m^WL^m^TLo ^^mmm^m^TtB^ 
^^i§^^7tKi$.±^mmmw^T44^^m^&m cm^^s.m) 021), 
h. 5^-^, mw^^ 62 (sSMWSiS^ti) -^mafis* 56 ^n. ms^js 
mmism^mm^n^i' ei wmm se zmi^^mm^^ 54 o 22). 

^^mm DNA ift:<*$j^msm6<i^^^^ffsi5i^?$j4^ cmtam^ 
mit^mmmm^m^mm^^mm 42 6<j^^^i:±. ^^^wmm 

s^^WiSfiK^^pttWDNA^j-^, '^in^im^^^:&f^^^mo 



" Florescence energy transfer dye-labeled primers for DNA sequencing and 
analysis" (Proceedings of the National Academy of Sciences, USA, 92: 4347- 

4351, 1995) ^mi. rm&m:^mm:^^^MDifA^^^niskm^^^m 
^. 

s>t w^MSM-jgfflT®^ DNA m^m^^f^^w. 
^mm^mm^MK^'^ dna m^^mm^, a^B^M^m^m^mm^ 

mi^^m DNA m^wtmm^^^^zt^tfyn^i^Tt ±. m^. m^t 

^m^^mmm^^mmo ^^wfE# DNA-i^g^^-^^^^g^^ 
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DNA mw^^-mm\mm'0i-±^m-m^mm a -m^umm. 
mm, m^^m^^^mmn dna ^i'mmm\^^^f^±mmwm 
mmnmi^mw dna ^^mmzmM^^)^m±mm^ dna 

^ DNA i^#IB# DNA ^^<Etg^m5fei4#6?I^!5!^#T^E*^^ 

:^mL^^^mw^^±mmT^m. mmmmmmm^m^^ dna 
«ft-5{if^^w dna mw^^mm, ikm^m^m^, mitm^mm^o 
ta^mm^'^i)t^mm^, m^mtanjkmw dna ^^±^*, Mtmi^^j^ffi 
^pr«t!ii^giwe?nf ^jiTiiaffi 250nm-750mn m^m^m'^&mnm^mm 
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